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(57) A display device includes a pointer 1 8 including 
an indicating part 1 8a, pointer driving unit 20 for rotating 
the pointer 18, and a display element 17 including an 
index part 23 indicated by the indicating part 18a. The 
display element 17 includes a pair of translucent sub- 
strates 26 and 27, stripe-shaped transparent electrode 
films 24 and 25 respectively formed on the translucent 
substrates 26 and 27, and light shielding parts 33 and 
46 provided on at least one of the translucent substrates 
26 and 27, and the index part 23 is made of an opening 
of the light shielding parts 33 and 46. The display ele- 
ment 17 includes a hole part 36 formed in a place cor- 
responding to a rotation shaft of the pointer driving unit 
20. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a dot matrix 
type display element and a display device using the dot 
matrix type display element. 

BACKGROUND ART 

[0002] Hitherto, there is a dot matrix type liquid crystal 
display element 1 as shown in Fig. 13. The liquid crystal 
display element 1 includes a n umber of pixels 2 provided 
in a matrix form. As shown in Fig. 14, the liquid crystal 
display element 1 is such that polarizing plates 9 and 1 0 
are bonded to both surfaces of a liquid crystal cell 8 in 
which a liquid crystal 7 is sealed between a pair of trans- 
lucent substrates 5 and 6 provided with transparent 
electrode films 3 and 4. The respective transparent elec- 
trode films 3 and 4 are formed into such a stripe shape 
that they are orthogonal to each other, and portions 
where the transparent electrode films 3 are opposite to 
the transparent electrode films 4 become the pixels 2. 
The liquid crystal display clement 1 can display various 
figures and characters (including numerals) by switch- 
ing on/off the respective pixels 2. 

[0003] However, since the contour of a displayed fig- 
ure or character becomes sawtooth, there has been a 
problem that the figure or the character is disfigured. 
That is , since the shape of each of the pixels 2 is square, 
in the case where the contour of the figure or the char- 
acter, which is displayed by selectively switching on/off 
the pixels 2, is an oblique line or a curved line, the figure 
or the character becomes sawtooth. 
[0004] The present invention has been made in view 
of the problem, and provides a display device which can 
display a character and a figure having an unsawtooth 
contour. 

DISCLOSURE OF THE INVENTION 

[0005] A display device includes a pointer including 
an indicating part, pointer driving means for rotating the 
pointer, and a display element including an index part 
indicated by the indicating part. The display element in- 
cludes a pair of translucent substrates, stripe-shaped 
transparent electrode films respectively formed on the 
translucent substrates, and a light shielding part provid- 
ed on at least one of the translucent substrates. The in- 
dex part is made of an opening of the light shielding part. 
The display element includes a hole part formed in a 
place corresponding to a rotation shaft of the pointer 
driving means. 

[0006] Alternatively, a display device includes a point- 
er including an indicating part, pointer driving means for 
rotating the pointer, a first display plate including a fixed 
display part indicated by the indicating part, and a sec- 
ond display plate made of a dot matrix type display ele- 
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ment and disposed in front of or behind the first display 
plate. The first display plate and the second display plate 
respectively include hole parts formed in places corre- 
sponding to a rotation shaft of the pointer driving means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] 
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Figs. 1 to 5 are views showing a first embodiment, 
in which Fig. 1 is a front view of a liquid crystal dis- 
play element, Fig. 2 is a front view of a display de- 
vice, Fig. 3 is a sectional view of the display device, 
Fig. 4 is a sectional view showing the liquid crystal 
display element, and Fig. 5 is a primary part en- 
larged view of the liquid crystal display element. 
Fig. 6 is a primary part enlarged view of a liquid crys- 
tal display element, showing a second embodiment. 
Figs. 7 to 1 0 are views showing a third embodiment, 
in which Fig. 7 is a sectional view of a display de- 
vice, Fig. 8 is a perspective view of a display plate 
and a liquid crystal display element, Fig. 9 is a sec- 
tional view of the display plate and the liquid crystal 
display element, and Fig. 10 is a primary part en- 
larged view of the display plate. 
Fig. 11 is a primary part enlarged view of a display 
plate, showing a fourth embodiment. 
Fig. 12 is a perspective view of a display plate and 
a liquid crystal display element, showing a fifth em- 
bodiment. 

Figs. 13 and 14 are views showing the prior art, in 
which Fig. 13 is a front view of a liquid crystal display 
element, and Fig. 14 is a sectional view of the liquid 
crystal display element. 

BEST MODE FOR CARRYING OUT THE INVENTION 



[0008] Hereinafter, embodiments in which the present 
invention is applied to an on-vehicle display device, will 

40 be described with reference to the accompanying draw- 
ings. Figs. 1 to 5 are views showing a first embodiment. 
[0009] Reference numeral 11 designates a housing, 
and this housing 11 includes a facing member 12 and a 
case body 13. The housing 11 contains three indicating 

45 instruments, that is, a speed indicator 14, a fuel indicator 
15, and a water temperature indicator 16. The speed 
indicator 14 is larger than the fuel indicator 15 and the 
water temperature indicator 16, and is disposed be- 
tween the fuel indicator 15 and the water temperature 

so indicator 16. 

[0010] The speed indicator 1 4 includes a liquid crystal 
display element 17, a pointer 18, a lightguide member 
19, and a stepping motor 20 (pointer driving means). 
The pointer 1 8 is rotated by the stepping motor 20 ; and 

55 indicates an index part 23 (fixed display part) of the liquid 
crystal display element 1 7. 

[0011] Reference numeral 21 designates a circuit 
board, and the stepping motor 20 is mounted on this cir- 
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cuit board 21 . Reference numeral 22 designates a bulb 
(light emitting element), and this bulb 22 is connected 
to the circuit board 21 . The liquid crystal display element 
17 is illuminated through transmission of the light of the 
bulb 22. The light of the bulb 22 is guided by the light- 
guide member 19 to the pointer 18, and an indicating 
part 18a of the pointer 18 becomes luminous. 
[0012] The liquid crystal display element 17 is such 
that polarizing plates 30 and 31 are bonded to both sur- 
faces of a liquid crystal cell 29 in which a liquid crystal 
28 is sealed between a pair of translucent substrates 26 
and 27 on which transparent electrode films 24 and 25 
are formed (refer to Fig.4). The respective transparent 
electrode films 24 and 25 are formed into such a stripe 
shape that they are orthogonal to each other, and places 
where the transparent electrode films 24 are opposite 
to the transparent electrode films 25 become pixels 32. 
Reference numeral 33 designates a light shielding layer 
(light shielding part), and openings of this light shielding 
layer 33 are fixed display parts (index parts 23 and nu- 
merals 34). A hole part 36 through which a rotation shaft 
35 of the stepping motor 20 passes is formed in the liquid 
crystal display element 17. 

[0013] The fuel indicator 15 and the water tempera- 
ture indicator 16 respectively include character plates 
37 and 38 and pointers 39 and 40. The character plates 
37 and 38 are respectively such that black printing is 
applied to substrates made of translucent resin (for ex- 
ample, polycarbonate) except for index parts 41 and 42. 
The pointers 39 and 40 are rotated by stepping motors 
(not shown), and indicate the index parts 41 and 42 of 
the character plates 37 and 38. 

[0014] Reference numeral 43 designates a protection 
cover, and this protection cover 43 is fixed to the facing 
member 12 by a fixing pawl. In the facing member 12, 
circular openings 12a, 12b and 12c are respectively 
formed in the places corresponding to the liquid crystal 
display element 1 7, and the character plates 37 and 38. 
[0015] The liquid crystal display element 17 is of a 
negative display type in which the pixel 32 applied with 
a voltage is brought into a transmission state, and the 
pixel 32 applied no voltage is in a light shielding state. 
The liquid crystal display element 1 7 includes a variable 
display part 44 made of a region where the light shield- 
ing layer 33 is not provided, and this variable display 
part 44 displays alarm information such as a battery volt- 
age shortage (see Fig. 2). Besides, as shown in Fig. 5, 
in order to bring the fixed display portions 23 and 34 into 
the transmission state, rectangular regions 45 and 46 
wider than the fixed display portions 23 and 34 are 
brought into the transmission state. 
[0016] Fig. 6 is a view showing a second embodiment. 
. The second embodiment is different-from the first em- 
bodiment only in a range in which a light shielding layer 
46 is provided, and the other structure is the same as 
the first embodiment. 

[001 7] The light shielding layer 46 is provided around 
each of the fixed display parts 23 and 34 to have a pre- 
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determined width W and a frame shape. The predeter- 
mined width W of the light shielding layer 46 is larger 
than a diagonal length L of a pixel 32. In the liquid crystal 
display element 17 : in order to bring the fixed display 
5 parts 23 and 34 into the transmission state, regions 47 
respectively wider than the fixed display parts 23 and 
34 and narrower than the light shielding layers 46 are 
brought into the transmission state. 
[0018] According to the first embodiment or the sec- 
w ond embodiment, the fixed display parts 23 and 34 and 
the variable display part 44 can be provided on one dis- 
play element (the liquid crystal display element 1 7), and 
the contours of the fixed display parts 23 and 34 are 
formed of the openings of the light shielding layer 33, so 
15 that the contours of the fixed display parts 23 and 34 do 
not become sawtooth. Incidentally although the light 
shielding layer 33 of the respective embodiments is lam- 
inated on the transparent electrode 24, for example, it 
may be formed on the front side surface of the translu- 
20 cent substrate 26 or may be formed on the front side 
surface of the polarizing plate 30. 
[0019] Figs. 7 to 10 are views showing a third embod- 
iment. The third embodiment is different from the first 
embodiment only in a polarizing plate 50 and a liquid 
25 crystal display element 51 , and the other structure is 
similar to the first embodiment, and accordingly, the 
same symbols are given to the same portions as those 
of the first embodiment, and the explanation is omitted. 
[0020] The display plate 50 is such that a light shield- 
30 ing part 53 is formed by printing on the front surface of 
a substrate 52 made of translucent resin (for example, 
polycarbonate) . The light shielding part 53 is substan- 
tially arc-shaped when viewed from the front of the dis- 
play plate 50. Openings are provided in the light shield- 
35 ing part 53, and the openings are index parts 54 and 
characters 55. 

[0021] The liquid crystal display element 51 is such 
that polarizing plates 30 and 31 are bonded to both sur- 
faces of a liquid crystal cell 56 in which a liquid crystal 

40 28 is sealed between a pair of translucent substrates 26 
and 27 on which transparent electrode films 24 and 25 
are formed. The respective transparent electrode films 
24 and 25 are formed into such a stripe shape that they 
are orthogonal to each other, and places where the 

45 transparent electrode films 24 are opposite to the trans- 
parent electrode films 25 become pixels 58. 
[0022] Hole parts 59 and 60 through which a rotation 
shaft 35 of a stepping motor 20 passes are respectively 
formed in the display plate 50 and the liquid crystal dis- 

50 play element 51 . 

[0023] The liquid crystal display element 50 is of a 
negative display type in which a figure or a character to 

be-displayed is-brought into a transmission state, and-- 

for example, display alarm information such as a battery 
55 voltage shortage is displayed. Besides, as shown in Fig. 
1 0, in order to make light pass through the index part 54 
and the character 55 of the display plate 50, rectangular 
regions 61 and 62 wider than the index part 54 and the 
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character 55 are brought into the transmission state. 
[0024] Fig. 11 is a view showing a fourth embodiment. 
The fourth embodiment is different from the third em- 
bodiment only in a range in which a light shielding part 
64 is provided, and the other structure is similar to the 5 
third embodiment. 

[0025] The light shielding part 64 is provided around 
each of the index part 54 and the character 55 to have 
a predetermined width W and a frame shape. The pre- 
determined width W of the light shielding part 64 is larger 10 
than a diagonal length L of the pixel 58. In the liquid crys- 
tal display element 51, in order to make light pass 
through the index part 54 and the character 55 of the 
display part 50, a region 65 wider than the index part 54 
and the character 55 and narrower than an outer line of is 2. 
the light shielding part 64 is brought into the transmis- 
sion state. 

[0026] Fig. 12 is a view showing a fifth embodiment. 
The fifth embodiment is different from the third embod- 3. 
iment only in a display plate 66, and the other structure 20 
is similar to the third embodiment. 
[0027] The display plate 66 is such that an index part 
67 and a character 68 made of a colored layer are 4. 
formed by printing on a substrate 69. A hole part 70 
through which a rotation shaft 35 of a stepping motor 20 25 
passes is formed in the display plate 66. 
[0028] According to the third to fifth embodiments, the 
fixed display parts (the index parts 54 and 67, the char- 
acters 55 and 68) and the variable display part of the 
liquid crystal display element 51 can be provided in the 30 
speed indicator 14 ; and the contours of the fixed display 
parts do not become sawtooth. Incidentally although 
the liquid crystal display element 51 of the third to fifth 
embodiments is disposed behind the polarizing plate 50 
or 66, the liquid crystal display element 51 may be dis- 35 
posed in front of the polarizing plate 50 or 66, and the 
same operation and effect can be obtained. 
[0029] Besides, in the first to fifth embodiments, al- 
though the pointer driving means is the stepping motor 
20, for example, it may be a crossed coil type move- 40 5. 
ment Besides, although the light emitting element is the 
bulb 22, for example, it may be a light emitting diode. 
Besides, although the display element is the liquid crys- 
tal display element 17 or 51 , for example, it may be an 
organic EL display element. 45 s. 

POSSIBILITY OF INDUSTRIAL APPLICATION 

[0030] The present invention can be applied to a dis- 7. 
play device, and is particularly suitable for an on-vehicle so 
display device. 

Claims 

55 

1 . A dot matrix type display element comprising: 

8. 

a pair of translucent substrates; 



stripe-shaped transparent electrode films re- 
spectively formed on the translucent sub- 
strates; and 

a light shielding part formed on at least one of 
the translucent substrates, 

characterized in that the display element 
comprises: 

a variable display part made of a region where 
the light shielding part is not provided; and 
a fixed display part made of an opening of the 
light shielding part. 

A display element according to claim 1 , character- 
ized in that the light shielding part is provided 
around the opening to have a predetermined width. 

A display element according to claim 2, character- 
ized in that the predetermined width is larger than 
a diagonal length of a pixel. 

A display device comprising: 

a pointer including an indicating part; 

pointer driving means for rotating the pointer; 

and 

a display element including an index part indi- 
cated by the indicating part, 

characterized in that 

the display element comprises a pair of trans- 
lucent substrates, stripe-shaped transparent elec- 
trode films respectively formed on the translucent 
substrates, and a light shielding part provided on at 
least one of the translucent substrates, and 

the index part is made of an opening of the 
light shielding part. 

A display device according to claim 4, character- 
ized in thatthe display element includes a hole part 
formed in a place corresponding to a rotation shaft 
of the pointer driving means. 

A display device according to claim 4, character- 
ized in that a light emitting element for illuminating 
the display element from behind is provided. 

A display device characterized by comprising: 

a first display plate including a fixed display 
part; and 

a second display plate made of a dot matrix 
type display element and disposed in front of or 
behind the first display plate. 

A display device characterized by comprising: 
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a pointer including an indicating part; 

pointer driving means for rotating the pointer; 

a first display plate including a fixed display part 

indicated by the indicating part; and 

a second display plate made of a dot matrix 5 

type display element and disposed in front of or 

behind the first display plate. 

9. A display device according to claim 8, character- 
ized in that the first display plate and the second 10 
display plate respectively include hole parts formed 

in places corresponding to a rotation shaft of the 
pointer driving means. 

10. A display device according to claim 8, character- 1$ 
ized in that the fixed display part is made of an 
opening of a light shielding part, and the light shield- 
ing part is provided around the fixed display plate 

to have a predetermined width. 

20 

11. A display device according to claim 10, character- 
ized in that the predetermined width is larger than 
a diagonal length of a pixel of the second display 
plate. 

25 

12. A display device according to any one of claims 8, 
characterized in that a light emitting element for 
illuminating the second display plate is provided. 

30 
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